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GATEWAYS
Degree Program Alternatives

ABSTRACT

I-m Ahmos National IAoratory is using non-traditional solutions to assist employees in
artaining degrexx required for essential Laborwory operations. Varieties of distance
kwning technologies have ken implenxmted to meet some degree needs. While distance
learning is not always a perfect solution, it enables the lAJocItory to provide education that
would otherwise not be pmcticai for full-time employees. The laboratory has also formed
partnerships with local colleges to design programs to fill pmicular needs. Meeting the
challenge of providing cost-effective, viable degree programs in an isolated IcKation
requires both patience and innovation.

Key Words: Distance learning, pa.rmerships, needs assessment.

lNIRODUCTION

Los Alamos National LNromIory suppms and sponsors degree progrims for its employees
i,, order to help attract and retain [he staff required to succeed in its mission. The suppcm
for these programs is provided by the Employee and Organization Developrmm. Group
(HRD-3) which oversees the dewlopment, implementation and delivery of these progmms.
This paper identifies issues that require the attention and response of a mining spcialis: in
order to ensure success. [t also suggests some techniques that can assist in achieving a
quality prcduct,

Los Akmos is one of the largest multidisclplinazy, muhiprogram national kdmrmoties in the
United States. Its mission is [o apply science and technology to probkms rckd to
nmimtal security. energy supply. and other areas of national importance, Smitmal saIIr-ity,
whi~h plovides 757c of the budgc[, includes nonnuclear programs m weil M nuclear. The
country’s effon in environment. safety and health is becoming increasingly impomtm iII
Los Alamos.
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almost half hold ckmora.1degrees, 26% have masters’ degrees and 23% have bachelois’
degrees.

NEEDS ASSESShfENT

Employees at the IAoratcxy, with k support of tuition reimbursement, have earned
degrees which have enhanced their careers and capabilities. In addition 10a commitment to
education, the Laboratmy has a commitmem 10aff-tive action and has supported
programs thm have made it possible for minorities and women to obtain or upgrade jobs at
the IAomtory. A particular example is the reentry program for wormm sponsored by
Women in Science, UNNVLA and the Laboratory. Women earn as:wiate degrees in
technical fields while holding an imemship a! rhe Laboratory. Most uf these women have
obtained permanent jobs and some have furthered their education by earning bachelor’s
degrees in engineering. The internship program is now being expanckxl to include minority
males.

Another reason for strong educational programs for employees is to meet new demands as
k country’s and the IAaatory’s priorities change. Laboratory programs often ~uire
degrees that did not exist ten a fifteen years ago. In the Environment, Safety and Health
(ES&H) fields there are not enough ctrrmm graduates m meet the nation’s needs, which
means the bbotato~’s are no~met either. On the other hand, sometimes Laboratory
programs suddenly lose all funding leaving vahmblc employees without jobs. As a result,
adaptation and change has also become a way of life for many of Ihe people at Los Alarms.
As is [me everywhere. no longer can an individual expect to work for a Iifetirtm in the WIme
career. Means of changing directions are needed. Shifting from one technical degree to
another, changing from a nontechnical degree to a technical one, or adding a management
degree IOanother degree are all pmhs that Lbotmory employees are choosing for
ihemselvcs.

Therefore, both the organization and its employees have a lied for degree programs. In
order to determine needs, a systematic process is needed for de~et-mininggoals. identifying
discrepancies between goals and the s~amsquo and esmblishing priorities for action.
Documentation is needed which confirms fimt, the current status of progr~ms and second,
predicts fumre needs. In other words, what do we already know and whm do we need m
find out?

A recent informal needs assessment focmed on defining am! analyzing itvailable wurccs
pcrmining m lAIhnriImrytechnical degree needs. Using noninmusivc rtwhods. a Iiscof
availnble rc.scmrccswas compiled. In accessing these resources far more du!a wiLs
pmduccd [him wtis cxpectcd. LJscwas made of infmmation and rxmrds provided by r ,Ir
pcsonncl dcpartmem. Iibrwy scrviccs. lord collcgcs and universities, the AA/EEO CLtlcc,
University Relutinns Office. ml mher organizations wilhin and wi~hout the l~hmuo~.



Another aspect of the needs assessment was to examine our equipment and space,
quantifying their present use. Currently, we rtceive four microwave channels broadcast
from UNM and have one satellite dish. It cam as no surprise that classroom space is
inadequate for present demands. After completing the assessment HRD-3 was able to
benchmark cument status but more precise &ta is needed fa setting priorities for the
future.

Eadier a fully developed needs assessment was conducted which led to a Bachelor of
Science in Electrical Engineering, a Laboratory sponsored program which offered both
tuition reimbursement and release[he. A sumcy was sent to till Labomtory group leaders
asking if a technical bachelor’s degree program would meet needs and goals in their groups
and if so would they be willing to suppcm such a program wi~htuition paymenrs and
release time. The survey showed that 77% of che tahnica.1 nzmagers felt [heir group’s
mission would be supported by such a program, 62% were willing to financially su~porl
such a program, and 73% would be willing to give release time for classes. The
questionnaire also surveyed future staff needs. Computer science ranked highest, followed
by electrical engineering and mechanical engineering. In the end, electrical engineering was
chosen for the pilot because there were mom applican~ for that program than any of ~he
other choices.

Further informal assessment was done before compurer science was chosen for the second
phme of the BS program. Telephcne sumeys were conducted wiih division offices asking
for an upditte on personnel needs. These findings were correlated with evaluation results
from the pilot progmm in electrical engineering. Job placement of gmdumes was tracked:
all weir eventually placed in psitions which utilized their new expmisc. Results of [his
evtduation showed a continued need for bachelor’s degrees in computer science and
electrical engineering.

DISTANCE LEARNING

Distance Ieuming is one of [he keys in meeting degree needs. Thmefore, the Laboratory
km inves:ed in [he technology necessary to implcmem distance education progrims. Wc
arc able to receive NTU Master’s Degree programs by satellite and microwave transmission
from UNhl. Rcccntiy an audiographics syslem wits introduced in Ihe Tmining and
Lcaming Tcchnolog~ (TLT) Progrim from LINM. While some undcrgtvdu:ite coumcs arc
delivered by Instructmnnl Television (l’lV), gr~duatt progrxms depend almost entirely on
satellite and mimowi)vc transmissions. Ilere are many tcchnicit] issues and considerations
for distimcc education sys~cms. However, the focus here will be the itdvimtages of the
sysrcm ;md the prohlcms that tmining specitilists must ovetmmne.

Disumcc lczming increases dcgrcc options at an i.mlatcd site since il can deliver programs
without the guamntcc of large cnrolhncnts. The vitricty of coutxes needed for dcgmcs
would simply not hc avail;lhlc in Ins Alnnms without this tcchni~id ~:lrubility, lIc lJNhl
Gtndu:itc (%mcr :1[[Am Alarms ([.AGC) does offer u limited numhcr of murscs using Iivc
inslrucuws ;Ind is cumcntly hudgcfcd for 40 ~lil!+Sts.The.SeitrCprimilrily l;lughl by ildjllll~’1
profwsors rccruiux! from the [.iibrilf(~,~ imd, while they gcncnlll y ‘]ilvc i] g(uMi ~p(lti~ti(~ll.
[hey cmm)t hcgin [o deliver ii sys!cmnlic pmgmm for dcgrrc uomplction.

N-IIJ offers u numhcr of crmlplctc mmtcr’s degree pmgmms IIlil[iUC difficult [(~ohl;lin in
ilr~~ whcr rcasormhlc wily. I Iowcvcr, NT[J’s p~[~griims tire cxpcnsivc, A ICSScxpcnsiw
Wily I() g~[ scqucncyd :Ind ,s~s[c!ll;~ticofferings is I{)i~cccssIhc ftllI time f:l~-lllt~(}11IhC tlx~i[l
c:inlpus O([ INhl IImmgh Imcmctivc iid Iivc tclcvisirm. l.A(iC of!’crsgmduntc umrscs ill
clcclri~.;llcnginccring, llR”L41illliC:llcngirlccring, WilSICmnn:Igwwnt, nuclcnr cwginccring,
civil cnginccrinp. r;uli;lli(mpr~)t~wli[m,c.imlpulcr Wicm’c illl(l tll;lt}lt’lll:lli~’s.(’umwlly, Ihc



LAGC budget permits 97 IIV courses each year, which rnples the number of courses that
can be offered. These are fed into three classrooms which also have several microphones
for voice connection.

The elecuical engineering master’s degree program is an example of a systematic aid
scquenccd progmm. The electrical engineering department has retie a commitment so that
an individual can sum the progmm at any time and complete all courses needed for a
master’s de= in three yeas time. Eighteen courses are broadcast each semester.
Although most of the courses are on the grduate level, some of the pmre.quisites are
undergraduate. The present schedule has been on !ine for three semesters. Sixty-eight
IAcmMory employees have pa.rkipated in the classes dting that time, which is about 50%
higher than originally estimated. About half of thow taking courses have applied fa a
degree; others are delaying their application or are only taking those courses which arc of
direct intercs[ or job related. A few are taking courses for their PhD’s. In the future, L~e

Labormty hopes to negotiate for other lTV programs orga]~ized in this sequential way.

Currently, some departments schedule their allotted ITV time with high interest courses,
leaving out courses which are requird fa a degree. This may mean that the student will
have to commute 200 miles round rnp to Albuquerque to take classes required to finish a
degree. This lack of systmatic scheduling can mean years of delay in completing course
requirements which makes passing comprehensive exams difficult. Some of these
difficulties are due to a limited capacity to broadcast or receive classes. Priorities have to be
set for classes to be received by ITV based on the IAoratory’s need. A commii~nt [o
deliver, such as made by the el~cal engineering departmem, can ACOassist a department
in obtaining a higher priority for scheduling with the lAGC.

Although the microwave system was developed to increase degree choices, other
advantages have become apparent as distance learning programs have been evaluated.
Tapes are available to individuals who have missed the broadcast because of job related
navel. For some emp’nyees this facm alone makes it possible m wodc on a degree, A
s[udent also has the option to review a difficult Iecwc, Bccau.scof the IAmrmory’s
funding of the lAGC and an agreenwnt with the ekaricid engineering department, tapes
arc kept m a pemumtmt library and are available [o all Laboratory employees for preview as
well as review. The tapes are particularly useful for refreshing memories of prerequisite
courses taken yews earlier,

Another advtinttige of dismnce lcaming for some students is the atmosphere of Ihe
classroom. Since classes are small, smdcms often develop close bonds, The smdems are
able m discuss what the profcs.sor has said without intcrmpting the pment classroom.
lmgh~cr is often shweci, Some professors perceive Iha! this envirnnmen[ is disrcspec[ful
but cvalutitions h:wc shown tha[ studcn[s [;iking llV courses ,areserious ilnd most of [hcm
~rc doing bcucr [hiln iil’c~i~c.

Un!(munatcly. dwrc il~ prohlcrns ml (lis:ldvtint:qwsto dist:w,i.cIc:lrning ~hil[might require
intervention fnml i),Irilining spcci:llisl, ll,c delivery of classroom inwuc[ion b! ITV m:ly
not IX of high qu:di[y, Many (.lilss[(x)minstrumws have Iiulc cxpcricncc m training in
t~clivwing d:sulncc ins[ruclion. ‘Ilc delivery mtiy be poor and [hc writing on the board or
Illii! no[ be Icgihlc or twcn visihlc. Vicwgrilphs may not he readable. 1~”[here is no ~wiir(l,
rccilgni[ion or addi[ionnl py, there is Iitdc inccmivc for prufcssms 10impmvc [heir
instnxtion,



paying customer, an institution such as the Laboratory may be able to change conditions
more easily that an individual. However, academic institutions do not appreciate outsiders
infringing on their prerogatives, particularly if it affects the autonomy of the professor.
Therefore, it is important that tracking and evaluation provide god data on quality issues.

There are other problems which may be due to inadequate funding or institutional priorities.
Camera technique may be poor. Clerical support may nrx be suffkient enough to semice
students in outlying areas. Services such as counseling, libraries, teaching assisranrs and
scholarships are often not available to distant sites. Knowledgeable proctors are not
available during exams so that students may have to guess at the meaning of questions and
intent.

In dealing with distance learning, the training specialist must not only dcxument and handle
logistics, but try to overcome many of these disadvantages. The Laboratory requesx that
the professor come to Los Alarms once a semester to meet the students in person.
Students can be directed ‘o services comparable to those found on campuses. Fortunately,
library services at Im Aktrnos are excellent. IAoramry counseling services may be made
available for studems who have problems at home or at work becaus~ of the stress
generated by difficult courses combined with heavy work schedules and family
responsibilities. Training specialists can sometimes successfully intervene with the
institution on behalf of the students to firld favorable solutions to individual problems.
Study groups can be encouraged and provided with logistical support. Teaching assistants
may be recrukd km dmsc who have already graduated or mentom can sometimes be
found in [he ranks of a student’s cmworkers.

PARTNERSHIPS WITH LOCAL INSTITUTIONS

Sometimes a need exists for which them is no readily available solution. At the
Laboratory, for example, there is a foreseen shortage in the emerging ES&H fields. There
am Masters degree programs which the Liiboratory can access and a new Associate Degree
Rogram in environrrwntal science iit UNM/LA. However, locally there was no way for a
Los 41iImosemployee to get a bachelor’s degree in environmental science or in any
pmocular F.S&I{ field. Along wi[h the Laboratory’s need, there are employees who wist,
to earn n iong dcfened bachelor’ degree in an emerging field. (lher individuiils simply
want to chimge direction and move to a frcld in which they see both need and reward.

A[ [hc smw [imc small liberal tam colleges im losing t.m!itional cnmllment for a variety of
reasons. As a result, small colleges have to be innovative, The College of Santa Fe (CSfn
has chosen to develop their External Prq.prns to seine thr employed adult population. The
clmscs for these pro~mms are, of necessity, held on evenings and weekends, Generally.
courses are cmrcentr~ted and preswIIed one at a tirm in sequence. Their firsr collaboration
wi[h LANL wwi the final two ycms of a bachelor’s degree in business. TWOgroups of
s[udcnts hvvc cornplctcd [hc program wi[hin Iwo yciIrs by taking the courses entirely on
wcckcnds.

No[ surprisingly, 7% CollcgC of Stinti~Fe exprcwed interest when the lAIbcmImry k~!iln to

sciwch for ir wily 10 fill the cnvironnwn[ill scicncc gap. I lowcvcr, CSF W:ISu likriil iLrW

Lwllcgc WId [hc

I;dmrmory felt thil[ Ihcy nccdcd iI strong twhnicd progrilm thiu would prrqmrc their
m-nplnyccs for nulslcr”s dcgrcc progriims in fields such ils wirs[c mim:lgcmcnt, industriiil
hygiene, tllvirontll~fliiil cnginrxring, hc;ll[h physics. iiil(l nidiil[ion prmcc[ion mrginccrhlg.
III~sp(NIw~[()[heir p~)~~;ill, iIcurriculum comrnitmc Wiisfomlcd ~(Mllpriscdof ip:!;vi(lll;lls
from [hc ilpp~)priil[c divisions ilt [hc l~ihoril[()~ iis WCII i~s(Xl:. “1.ogcthtr[hey (i~vcl(qx[l
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a strong technical curriculum which still met the libeml arts requirements of CSF. Where
CSF does not have the sta.fYto teach specific technical electives, adjunct professcm can be
found among the Staff Members at the hkrato~. Undergraduate internships at the
LAomtory are plannd as part of the program.

When designing an dxational progmm such as this, it is important to give it every chance
of success. That success depends on the success of the individuals who are enrolled in the
program. This does not mean watering the courses down or scheduling easy courses. The
schedule should give the student time to absorb the material and to do the required work.
Missing prerequisites should lx scheduled before the prerequisite is needed. At the same
time, it is important to the IAoratory that the program be of high quality am! truly prepare
one for graduate degree programs.

Cktrly, the Environmental Degree Rogram would be a tough progmurt. It was important
to look fm the ways that it could be designed keeping the successof the students in mind.
The business program courses were given on two long weekcmls, Friday nigh~ all day
Saturday and Sunday, with a weekend in between. HRD-3 strongly urged that the
environmental science program lx designed in a less concentrated way. As a result the
program was set up as a three year program with the weekend courses given for three
weekends on Saturday and Sunday only, again with weekends between. Science and math
courses are scheduled for a week&y evening for eight consecutive weeks with labs on
Saturday mornings.

The required fmt two years of pretquisites were designed to lx technically strong so that
students would be prepared for a rigorous upper division curriculum. The prerequisites
include general biology, chemistry, and physics as well as math through one year of
college calculus. It is very unusual to find someone who has all of these courses by the
end of their sophomore year. This meant that almost no one admitted m the program
actually had all the prerequisites. CSF recognimd this and has tried to be as
accommodating as possible. For example, most applicimts did not have the computer
science requirement; however, mostuse computers on their job in a manner well beyond
the beginning course in computer science. CSF has ananged for ymfolio credit, which
means that with daurnentation of job experience, credit can be given. Some prerequisite
courses can be !aken at the bs Alamos Branch of UNM. CSF will offer other prerequisite
courses so [hilt they can be taken before they am needed for another course.

The progr~m has jus[ begun. There are 25 students enrolled and they are presently half
wuy through their second course. This will nor be an easy three years for them. Already
job demands are m;iking things difficult, The beginning of the progmm coincided with [hc
Tiger Team’s visit to Los Alamos which greatly impacted their workload and has required
h-mgwork days for some of [hem. At HRD-3”s request, a prerequisite gcneml biology
course. hccau.se of the Tiger Team visit, wits postponed. This will mean some
rmdjustmcnt in the course schedule 10accommodate this change. This kind of adapmbili[y
is nn impormn[ aspcc[ of [he chosen instimlion. The progran~ has to be doable its well its01
high quality.

In gcuing il progrwn Iikc [his on Iinc, Ihcre may be difficulties thii[ are not foreseen. IMh
in[cmal and cx[cma] ilp~r~vi~lscim hold things up at the last minute if [hey hiivc not been
imticipilted. For extimple, the Labmamty’s prime contract with DOE requires contrwx
officer i~pp~vtil for undcr~~idutiw progmms. Documen[mion hitd to be gathered a[ the Iilst
minuw to obtain thiit ilppmvtil. The progrim sta~ed on lime, bu[ not without a Io[ of
itt[cntio ml coordination on the part of the tritining specialist. To prevent ~hisfrom
hilppening ilg:lin, ii checklist is being dcvcl~~d which sh~~ld help trii~k illl iipp~}vills iis
WCIIiIsall [hc o[hcr sIcps in developing iIprngrim,



With all depee programs, the timing of approvals, even when anticipated, cart cause
problem:. ! Ublicity should not come out before approval signatures are obtained, but the
publicity often has [o be scheduled in advance. Applicants ned a reasonable amount of
time to prepare applications, including getting transcripts and recommendations. While
obtaining those important approval signatures, the ample amount of time figured in can
disappear. More time should be allowed than seems reasonable for the approval process.

Private lives of the students must rot be discounted. An intensive progxam such as this
impacts the lives of the participams’ families almost as much as it effects the panicipants.
Time for holidays and breaks must be planned into the schedule. Concern and respect for
the problems that evolve is importanL Study groups and suppwt for each other should be
encouraged. (kmsionally, social activities can be planned which could include families.
While the employer has a right to expect all employees to perform ficir jobs as usual, an
understanding of the difficulties that a student has artd some acmmmaiation with overtime
or flextime could be appropriate. The employer must value individuals who have the
determination and discipline to complete a degree program while wcmkingfull time.

CONCLUSION

Coordinating degree programs is an ongoing process. The training specialist is never
completely on top of all the possible problems. However, it is an assignment where there
is the possibility of personal reward, especially if making a difference in people’s lives is
an important goal of the maining specialist. Without doubt, facilitating degree programs can
have a positive impact on individuals’ careers and on the IAmratory’s ability to meet the
challenges of the future.


